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IXE EFFECTS OF CHAPiNELIZATION I N  l X E  MISSOURI RIVER 
ON FISH AND FISH-FOOD ORGANISMS 
E a r l  R e  Kendle 
November 9, 1970 
P lans  by t h e  U. S. Army Corps of Engineers  t o  channel t h e  Missouri  
River  from Sioux C i t y  t o  Yankton a r e  of  g r e a t  concern t o  t h e  e c o l o g i s t s  
i n t e r e s t e a  i n  t h i s  s e c t i o n  of  t h e  r i v e r .  The channe l i za t ion  o f ,  t h e  
l a s t  remaining r e l a t i v e l y  n a t u r a l  s t r e t c h  of t h e  Missouri  River  below 
t h e  main stem r e s e r v o i r s  could  prove t o  be e c o l o g i c a l l y  d i s a s t r o u s .  
, 
A t  t h e  p r e s e n t  t ime t o o  l i t t l e  i s  known i n  t h e  form of s c i e n t i f i c a l l y  
proven f a c t s  of t h e  l i k e l y  e f f e c t s  on f i s h  and o t h e r  organisms i n h a b i t -  
i ng  t h e  r i v e r .  The popu la t ions  of c e r t a i n  s p e c i e s  of f i s h  f a r  down- 
s t ream from and i n  t h e  s e c t i o n  t o  be channel ized a r e  very  l i k e l y  
dependent on t h i s  s e c t i o n  of t h e  r i v e r  f o r  maintenance of t h e i r  p r e s e n t  
popula t ion  l e v e l s .  Other  s p e c i e s  could  be e l imina ted  from t h e  r i v e r .  
The manner i n  which t h e s e ' s p e c i e s  w i l l  be a f f e c t e d  i s  d i r e c t  r e d u c t i o n  
o r  e l i m i n a t i o n  of h a b i t a t  t y p e s  necessary  i n  some pe r iod  of  t h e i r  l i f e  
cyc le .  These h a b i t a t  t y p e s  a r e  small  chu te s  which a r e  n o t  sub jec t ed  , 
t o  t h e  s t r o n g  c u r r e n t  of  t h e  main s t ream, g rave l  b a r s ,  r i f f l e s  and 
r a p i d s .  I n  a d d i t i o n  a11 s p e c i e s  l i s t e d  h e r e i n  and most o t h e r s  wnich 
a l s o  i n h a b i t  t h e  r i v e r  w i l l  be d e t r i m e n t a l l y  a f f e c t e d  by t h e  s i g n i f i c a n t  
. r educ t ion  i n  s u r f a c e  a rea  of t h e  r i v e r  r e s u l t i n g  from channe l i za t ion .  
The f i s h  wnich a r e  most l i k e l y  t o  be s e r i o u s l y  a f f e c t e d  a r e :  
Lake s turgeon - A c i ~ e n s e r  f u l v e s c e n s  - Lis ted  a s  " r a re"  
. 
i n  t h e  aed aook and  " r a re"  i n  t h e  S t a t e  Fish and 
W i l d l i f e  Plan. Th i s  f i s h  i s  a s h a l l o w  r i f f l e  
spawner . 
f 
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P a l l i d  s tu rgeon  - 2. a l b u s  - Lis t ed  a s  " s t a t u s  unknorvn" 
i n  t h e  Red Book, " r a re"  i n  t h e  StazePlan.  
H a b i t a t  i s  f i r m  sandy bottom i n  moderately 
s t r o n g  c u r r e n t .  Spawning occu r s  over  rocky 
bottom i n  s w i f t  c u r r e n t .  
Shovel-nose s turgeon - Scaohirhynchus ~ l a t o r y n c h u s  - 
H a b i t a t  i s  f i r m  sandy bottom i n  moderately 
s t r o n g  c u r r e n t .  
Padd le f i sh  - Polvodon soa thula  - Spawns over  g rave l  bars 
t 
i n  s w i f t  c u r r e n t .  
Goldeye - Hiodon a l o s i o d e s  - Spawns i n  shal low f lowing 
water  over  rocky o r  g r a v e l l y  bottoms. 
Blue sucker  - C y c l e ~ t u s  e lonoa tus  - Adul t s  i n h a b i t  s t rong  
c u r r e n t  with bottom of bedrock o r  rubble .  J u v e n i l e s  
f r e q u e n t  t h e  broader  l e s s  t u r b u l e n t  r i f f l e s .  Spawn- 
i n g  o c c u r s  over  r i f f l e s .  
. 
Redhorse - Moxostoma a. - Flowing water  wi th  spawning 
o c c u r r i n g  over  g rave l  bottom. 
Blue c a t f i s h  - I c t a l - ~ r u s  f m c a t u s  - I n h a b i t s  s w i f t l y  f lowing 
c h u t e s ,  r a p i d s  and pools  over good c u r r e n t .  Occurs 
p r i m a r i l y  i n  t h e  unchannei izea s e c t i o n  of  t h e  r i v e r  
a l t hough  occas iona l  i n a i v i d u a i s  a r e  taken downstream. 
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Fla thead  c a t f i s h  - P y l o d i c t i s  o l i v a r i s  - Most d r a s t i c  e f f e c t s  
probably r e s u l t  i n  water s u r f a c e  a rea  reduct ion4  , 
Reduced nu r se ry  a r e a s  probably p l a y  a f a c t o r .  
Burbot - Lota l o t a  - Spawning t a k e s  p l a c e  over  g r a v e l l y  o r  
sandy bottoms. 
White c r app ie  - Pomoxis a n n u l a r i s  - Spawning t a k e s  p l ace  i n  
c h u t e s  and backwater a r eas .  Adul t s  i n h a b i t  t h e s e  
same a r e a s .  
~ l u e ~ i l l  - Lepomis macrochirus  - Spawning t a k e s  p l a c e  i n  
c h u t e s  and backwater a r e a s .  Adu l t s  i n h a b i t  t h e s e  
same a r e a s .  
Sauger - S t i z o s t e d i o n  canadense - Spawning t a k e s  p l a c e  over  
g r a v e l l y  o r  rocky r i f f l e s .  
Walleye - 5. vi t reum - Spawning t a k e s  p l a c e  over  g r a v e l l y  o r  
rocky r i f f l e s .  
The f l a t h e a d  c a t f i s h  popu la t ions  i n  t h e  Missouri River  have r e c e i v e d  
e x t e n s i v e  s tudy  by Lar ry  Morris.  He has  found t h a t  t h e  popu la t ions  of 
t h i s  s p e c i e s  i n  t h e  u n a l t e r e d  r i v e r  i s  approximately double t h a t  found 
i n  t h e  channel ized  r i v e r  (Lar ry  Morris ,  ' D - J  Job  Completion Repor t ,  
F-4-R-12, J o b  23, Nebraska , 1966). 
The e f f e c t s  on f i sh - food  organisms have been documented i n  a r e p o r t  
. 
by Larry /"!orris, Ralph Langemeier, Tom Russe l l  and Arthur  W i t t  (D-J 30b 
Completion a e p o r t ,  F-4-2-2, Job 8, Nebraska, 1966) I 
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I n  t h e i r  conc lus ions  r e g a r d i n g  e f f e c t s  of main stemimpoundments and 
c h a n n e l i z a t i o n  on t h e  limnology of  t h e  Missouri  River  t h e  fo l lowing  two 
paragraphs  a r e  p e r t i n e n t .  
"Channel iza t ion ,  however, i s  n o t  b e n e f i c i a l  t o  t h e  a q u a t i c  
environment. Although t h e  e s t ima ted  s t and ing  crop  of benthos,  
on a  u n i t - a r e a  b a s i s ,  was p r a c t i c a l l y  i d e n t i c a l  i n  both s e c t i o n s  
of  t h e  r i v e r ,  the  b e n t h i c  h a b i t a t  had been reduced 'by  two- th i rds  
a s  a  r e s u l t  o f  channe l i za t ion .  T h i s  was a n e t ' l o s s  of a q u a t i c  
environment. Moreover, h o s t  of t h i s  l o s s  r e s u l t e d  from t h e  
e l i m i n a t i o n  of  c h u t e s  and a s s o c i a t e d  s loughs.  These a r e a s ,  i n  
a d d i t i o n  t o  be ing  , c o n s i s t e n t l y  good producers  of ben th i c  organ- 
isms, were a l s o  f i s h  spawning and nu r se ry  s i t e s  a s  shown by t h e  
l a r g e  number of f r y  i n  t h e  d r i f t  samples from t h e  chu te  i n  t h e  
unchanneled r i v e r .  
"Channel iza t ion  o f  t h e  r i v e r  reduced t h e  v a r i e t y  of a q u a t i c  
h a b i t a t  by d e s t r o y i n g  key  organism-producing-areas and by r e -  
ducing t h e  amount of edge. The homogeneity of t h e  channel ized  
r i v e r  i s  appa ren t .  The d e t r i m e n t a l  e f f e c t s  of ' channel iza t ion  
could  have been l e s s e n e d  by p reven t ing  t h e  d e s t r u c t i o n  of chu te s  
and s loughs  which a r e  s o  impor tan t  i n  producing a q u a t i c  organ- 
isms. Impor tan t ,  t o o ,  i s  t h e  p r e s e r v a t i o n  of brush p i l e s  which 
s e r v e  a s  s u b s t r a t e  f o r  nembers of t h e  aufwuchs communi t.y which 
i n  t u r n  se rve  a s  food f o r  f i shes . "  
Tney have a l s o  s t a t e d  t ha -L  " i n  t h e  channel ized  r i v e r  t h e  average  
. 
s t and ing  crop of  d r i f t  was 8 grams per  ac re - foo t  whi le  i n  t h e  u n a l t e r e d  
r i v e r  t h e  ave rage  s t and ing  c r o p  was 68 grams per  acre-foot ."  The only  
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conclus ion  which can be reached  i s  t h a t  t h e r e  i s  much l e s s  food i n  
the  channel ized s e c t i o n  of t h e  river a s  opposed t o  t h e  unchannel ized 
sec t ion .  The consequences f o r  f i s h  a r k  appa ren t .  I b e l i e v e  it i s  
appa ren t  i n  t h e s e  s t a t emen t s  r e s u l t i n g  from a n  i n t e n s i v e  and e x t e n s i v e  
9 
s tudy  of t h e  limnology of t h e  Missour i  R ive r  t h a t  t h e  channe l i za t ion  
of  t h i s  l a s t  remaining s t r e t c h  of  z i v e r  should be ve ry  c a r e f u l l y  con- 
s ide red  be fo re  it i s  approved and  funded. ' 
F u r t h e r ,  a s  I now unders tand  t n e  Corps'  p lan ,  t h e  s u r f a c e  a r e a  of  
t h e  r i v e r  would n o t  be immediately reduced a s  it h a s  been i n  t h e  o t h e r  
channel ized a r e a s ,  bu t  would remain f o r  a  t ime e s s e n t i a l l y  t h e  same a s  
a t  p r e s e n t .  Th i s  would r e s u l t  because of a  slow r a t e  of s i l t a t i o n  i n  
t h e  backwater a r e a s .  However, it i s  p r o j e c t e d  t h a t  s i l t i n g  w i l l  d e s t r o y  
t h e s e  backwater a r e a s  over  a  perioci of 50 yea r s .  Thus i n  50 y e a r s  t ime 
t h e  s e c t i o n  of t h e  r i v e r  between Sioux C i t y  and Yankton would i n  appear -  
ance  be ve ry  s i m i l a r  t o  t h o s e  p o r t i o n s  of t h e  r i v e r  a l r e a d y  channel ized  
wi th  t h e  a q u a t i c  h a b i t a t  be ing  reduced t o  approximately one- th i rd  of 
i t s  p r e s e n t  s u r f a c e  a r e a .  T h i s  i n  i t s e l f  r e p r e s e n t s  a  ve ry  s i g n i f i c a n t  
l o s s .  I can o n l y  conclude t h a t  t h e  channe l i za t ion  of t h i s  s e c t i o n  of 
r i v e r  should not be undertaken u n t i l  t h e  e c o l o g i c a l  e f f e c t s  of doing 
I 
S O  a r e  r ea sonab ly  we l l  documented. Then ways of a v e r t i n g  t h e  s e r i o u s  
damages l i k e l y  t o  occur  couid  be worked out', i f  t h i s ' i s  p r a c t i c a l  o r  
poss ib l e .  
